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A REVIEW OF THE STUDY AND TREATMENT OF HEATSTROKE 
AT THE PENNSYLVANIA HOSPITAL AND 
ELSEWHERE, 1761-1870.' 

By Joseph M. Spbllissy, M.D., 

EX'RESIDENT PHYSICIAN Of THK PENNSYLVANIA HOSPITAL} 8UR0I0N TO BT. JOBEPH’B AND THK 
METHODIST HOCPITAU; ASSISTANT SURGEON TO THE ORTHOPEDIC HOSPITAL AND 
ORTHOPEDIC DEPARTMENT Of THK UNIVERSITY HOSPITAL; OUTPATIENT 
SURGEON TO THE PENNSYLVANIA HOSPITAL. 

Knowledge of the pathological effects of heat and of its literature 
ha* been Acquired by most authors on these topics, in tho roverso of 
the ideal order. 

Unexpected exporienco has incited study that should have been pre¬ 
paratory. Such study has almost invariably resulted In tho expression 
of two regrets—one, tlmt so little was written j tho other, that there 
was yet so much to know. 

A liberal experience in 1892, tho availability of caso statistics 
dating from 1751, of meteorological data from 1831 and of caso his¬ 
tories from 1873, at tho Pennsylvania Hospital, all prompted not only 
their study, but also that of collateral publications. This reading 
betrayed that many authors wrote in ignorauco of tho work of their 
predecessors and of their contemporaries. Therefore tho erroneous 
belief “ tlmt so little was written ” justly gavo way to regret that much 
which was written was so little known, This fact, and tho completion 
by tho Pennsylvania Hospital of its first century and a half of medical 
record, prompts the writing of this reviow and tho publication, at a 
later date, of supplementary papers dealing eithor with othor periods 
or branches of this topic, 

Tho aim of tlds contribution lias been to present for convenient 
reference, in chrouologicnl ordor, tho observations, thoughts, and often 
the words of workers in this field during tho poriod named. 

INTRODUCTORY. 

Biblical references 1 to fatality following exposure to tho sun are 
followed after tho lapso of centuries by tho observations of Forestus,* in 
1502, of Bnglivi, in 1694, and of Lands!, in 1705.* These threo oh- 
servers confounded tho effects of heat with tho symptoms of apoplexy, 
and this confusion was perpetuated by somo observers up to 1852. 

Forestus recommended, in tho treatment of this condition, stimulating 
frictions, and observed that in many instances blood-letting was unno- 

1 Read In outline before the College of PhjsIclBni, June 1,1WI. 

* J. J. Levlck. The American Journal of the Medical Sciences, isw, vol. xxxvll. p. 

* I/ie. ell., M9. « Loc.clL, p,«. 
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cessary. Ho woa the first to distinguish two types of cases, the mild aud 
the fatal. Eaglivi aud Lmicisi also recognized the predisposing influences 
of heat and humidity, and added that the depressing influences of 
prevalent war were contributory. On July 8, 1707, many people and 
animals were reported by Mosely 1 to have died in England from the 
heat of tho sun. In 1738, in the early part of August, as reported by 
Dr. Lining,* the thermometer in tho shade at Charleston, S. C,, rose 
successively for Bomo days to 1)8° F., aud “ soveral persons died of 
apoplexies,’' In 1743, from July 14th to 25th, 1100 people nro reported 
by this authority to havo jwrished in the streets of Pekin from the 
samo cause. 

Periods I. and II,—1751-1810. 

Diagnose* of Apoplexy, Effects of Drinking Chid Water, and Coup de 
Soldi Confounded. 

In 17G9, eighteen years aftor tho founding of tho Pennsylvania Hos¬ 
pital, its records show tho first entry of tho pathological effects of 
atmospherio heat—under tho diagnosis of “ hurt by drinking cold 
water.” This case was thnt of a woman who spent two days in the 
hospital. Fifteen similar entries with such variations in phrasing as 
“convulsions” or “inflammation of stomach from drinking cold 
water,” making a total of lfl cases and of 3 deaths, tho first of which is 
recorded on tho 31st day of the 8th month, 1703 (see Graphic and Sta¬ 
tistical Chart in later publication), aro entered on tho hospital register 
prior to 1831, when tho phrases “ Effects of Heat” (May 1, 1831) and 
coup de soldi (June 1, 1831) appear for tho first time, showing an 
advanco in the etiological appreciation of this condition. Tho last entry 
of “ drinking cold water ” is made on Juno 10, 1838. 

Tho diagnoses having in common a reference to “cold water” 
wero, doubtless, made or directed by subscribers to tho popularly 
accepted teaching on tho subject by Hr. Henjamhi Rush, who, how- 
evor, was not associated with tho hospital a» one of its visiting 
physicians at tho time of tho first cold-water diagnosis noted—1709— 
hut becamo so, fourteen years later, on May 20, 1773, and so continued 
until his death April 19, 1813. 

In 1789 Dr. Renjnmin Rush 1 published in London his Medical 
Inquiries and Observations, one of which is entitled An Account of 
the Disorder Occasioned by Drinking Cold Wafer in Warm Weather, 
and the Method of Curing It. 

It had been noted by Dr. Rush that in some summers four or five 
i Mosclf. TropUsI DUeiuea, London, IfcO, p. 67. 

* Dickson. Ot«ervallons on tbe Effects of Heal. T«* Amkricsx Journal or tiir Mjcdicai, 
SciiNCtf, IMS, vol. III. |*. aw. 

* Hush. Mcdlcnl Inquiries find Olrcrvntlnn*, *1 edition, Philadelphia, 17*9, p. 160. 
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persons, usually laborers, died suddenly iu ono day subsequent to 
drinking pump water, Tho following paragraphs present tho pith of 
his observations: 

" Three circumstances generally concur to produco disease or death 
from drinking cold water: 1. Tho patient is oxtremely warm. 2. The 
water is extremely cold. 3, A largo quantity of it is suddenly taken 
into tho body.” Tho dnngor is in proportion to tho degree of combina¬ 
tion of tho threo circumstances cited. 

" In a few minutes after tho patient has swallowed tho water ho is 
affected by a dimness of sight; ho staggers in attempting to walk, and 
unless supported, falls to the ground; his nostrils and cheeks expand 
and contract in every respiration ; his face appears suffused with blood, 
and of a livid color; his extremities become cold, and his pulso imper¬ 
ceptible ; and unless relief is speedily obtained tho disorder terminates 
in death in four or fivo minutes, 

** I know of but ono certain remedy for this diseaso, and that is liquid 
laudanum . The doses of it, as in other cases of spasm, should bo pro¬ 
portioned to tho violence of the disease. From a tcaspoonful to near 
n tnblespoonful havo been given in some instances Iwforo relief has 
been obtained,” 

Patients woro directed— 

“1. To grasp the vessel out of which they uro about to drink for a 
minute or longer with both hands; that a portion of heat may be 
abstracted from tho body and imparted to tho cold liquid, 

“2, If they nro not furnished with a vessel to drink out of, but 
obliged to drink at a pump or spring, alwnys to wash their hands and 
face, previous to drinking, with a littlo of tho cold water. By receiving 
the shock of tho water first on thoso parts of tho body, a portion of its 
heat is convoyed away, and tho vital parts nro defended from tho action 
of cold,” 

Tho theory presented and tho treatment advised by Dr, Itush in 
relation to tho observations quoted was subscribed to by partisans and 
controverted by opponents, who also contended much among them¬ 
selves, and who—with thoir posterity—may bo roughly classed ns 
follows: 

I. Thoso who, like Dr, Rush, failed to distinguish tho effects of heat 
and those of all kinds of immoderate drinking. 

This class may ho thus subdivided : 

1. Thoso who agreed with Dr. Rush’s theory and treatment of tho 
effects of cold drinks upon overheated and exhausted persons, 

2, Thoso who differed with Dr, Hush upon theso topics. 

II, Thoso who contended that tho "disorder” described by Dr. 
Rush was due to the effedt of heat t of which thirst nud drinking is a 
symptom and not a cause. 
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This class contains vitally differing beliefs : 

1. Those who held that heat effects were always congestive, that thoy 
frequently resulted in apoploxy and that tho condition must always bo 
met by depletion. This is tho earliest teaching in this matter, and it 
had its supporters ns late as 1856. 

2. Those who deemed heat effects to invariably result in exhaustion 
demanding routine application of heat, administration of stimulants, 
and without exception contraindicating blood-letting. 

3. Thoso who saw that heat effect am! apoplexy were diseases apart, 
and also that heat caused at least two widely differing conditions: 

a. Febrile or congo3tivo, demanding the application of cold and some¬ 
times benefited by depiction. 

b. Exhaustion—indicating rest, sometimes stimulants and artificial 
boat, and always contraindicating blood-letting. 

This classification represents the principal differences of opinion that 
have obtained at various periods down to tho present day; it necessarily 
fails to take account of several composite beliefs, and contains many 
subdivisions. Each subdivision of Class II, may again be subdivided, 
according ns its exponents thought that direct solar heat, or knew that 
its indirect form and that artificial as well as solar heat, would produce 
tho results observed. 

In 1708 Dr, James Currio' published in his Medical Reports on the 
Effects of Water a chnptor entitled “ On the Disease that Arises 
from Drinking Cold Liquid, or Using tho Cold Bath after Sovero 
Exercising.” Liko Dr. Kush, ho failed to noto that tho accompanying 
atmospheric heat, In tho majority of the cases cited, was the exciting 
and not, ns they supposed, merely a predisposing cause. He otherwise 
elaborately diffored from Dr. Hush. According to Dr. Currio's theory 
of tho fatal phenomena reported, tho latter occurred not because the 
individuals drinking wore overheated, but because thoy had been over¬ 
heated. Thoy had, he supposed, paused after their exhausting exor- 
tions, had begun to chill by perspiration, were in a condition of 
depression fatally increased by tho draught of cold water—that could 
have been taken with impunity in the heat of exercise. He, therefore, 
considers tho precautionary suggestions of Hush—becauso of thoir naturo 
chilling—as contributory to and not preventive of evil. That this 
scholarly physician in Liverpool should at that poriod fail, in reading, 
todetcct symptoms incident to torrid temperature outsido of his expo* 
rionce, is hardly surprising. There were, however, thoso who, with 
advantages of observation, correctly divined heat to be tho causo of 
tho supposed cold water malady, and classified its manifestations, 

1 Medktl Report* on tho Effect! of Water, Cold and Warm, at a Remedy (a Fever and Other 
Disease*, Whether Applied to the Surface of the Body or Used Internally, Including an Inquiry 
Into the Circumstance! that Render Cold Drinfc or the Cold Bath Dangerous to Health, etc. 
James Currte, M.D., F.R.8., Liverpool, 17M, p. W. 
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Period III.—1811-1841. 

Supposed Cold Water Effect* Recognized a* Coup de So lei t, Which It 
Still Confounded with Apoplexy. 

In 1811 HillnryV work on Tropical Disease* appeared, with notes 
by Benjamin Rush. It states that upon the change of tho weather 
from very dry and warm to very moist and warm “ dysenteries became 
very frequent ; M "and some woro seized with apoplexies and palsies, 
ami somo of tho first died before any proper assistance could bo called 
in.” In a foot-note ho quories: “ Wero not tho npoplexlcs aud palsies 
also produced by tho same causes, viz., n diminution or stoppago of the 
perspiration?” etc. This roport is repleto with meteorological data; 
but somo of tho cases referred to evidently resulted from heat and 
humidity, and not from apoploxy. 

In 1814 Dr. Bonjnmin II. Coates 14 inhabited tho Pennsylvania 
Hospital,” as ho reported in 1858, in his discussion* of Dr, Lovlck’a 
“ Remarks on ICxhaustion from Heat (Sunstroko),” before tho Collego 
of Physicians, lie recalled that at this lime, by order of tho Humane 
Society, the publio pumps were posted with cautions against suddon 
death from drinking cold water. He saw many persons at tho hospital 
(Pennsylvania) alleged to be suffering from a spasmodic affection of tho 
stomach, described by Dr, Rush ns a result of drinking cold water; but 
it was Dr, Coates' opinion, and that of somo medical attendants at 
tho hospital, that these patients wero usually under tho influence of 
nrdont spirits and suffered rnther from congestion of tho brain than 
that of tho Btomnch. 

Speaking of tho cases in 1814, I)r. Contes goes on to say: 11 Tho 
cephalic cases received little other treatment than rest, silenco, a gloomy 
room, cold to the head, mild stimulants to remoto ports of tho skin, 
laxatives, and a cool abstemious and sedntivo diet.” This is tho earliest 
mention found of tho uso of cold in theso cases. Ho comments that 
tho great terror of the destructive effects of tho uso of lco In drinks, 
etc,, and its apparent dangers wero then (1858) forgotten, Ho had not 
examined the hospital records, but had no recollection of any death in 
such cases at that period, 1814. Tho hospital records nro confirmatory 
(see chart in later statistical publication). The cases could not have 
been of grave chnrnctor. 

In the winter of 1818, Dr. D. Francis Condie, ns ho reported in 1850 
to the College of Physicians, in his discussion of Dr. Pepper's communi¬ 
cation on M Coup do Roloil,” attended a “colored prcnchor ” seized in tho 

» William IIIIU17'. Observation! on the Change* of the Air *nd Iho Ooucomltant Epldem* 

lc*l DIicami fn the Island of Batbadocs, etc., 2d edition, London, 1770, p. 1*, with notes by 
Menjaraln Kuih, Philadelphia, 1811, 

* Transaction! of the College of Fhyalclani of Philadelphia, IBM, n.s., tol. ill. p. 235. 
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midst of hia exhortation, in a crowded and overheated church, by con¬ 
vulsions alternating with tremors. Dilated pupils, thready pulse, ami 
clammy surfaco wore accompanying conditions. Ho says: “ In this case 
tho disease was produced by the exhausting effects of unduo exertion in a 
heated and confined atmosphere; and ho believed that iu those who are 
attacked whilo laboring in the open air, during tho intense heat of 
summer, it is also produced by exhaustion, and not by any direct in¬ 
fill on CO of tho sun's rays, as some ha vo supposed." Dr. Con die’s narra¬ 
tion of this case and his comments upon it place him not only as the 
first to distinguish between congestion and exhaustion from heat, but 
also as tho first to recognize that heat alono was tho essential cause of the 
phenomena the which for many years later were attributed to tho sun 
nlono. In this regard It is interesting to refer to Dowler’s explicit and 
contrary statement in 1841 (p. 490 of this review), also that Dr. 
Geddes* (“ Clinical Observations on Diseases of India, 1840”) relates 
a case of heat effect occurring in a convalescent from measles, who was 
in hospital and not exposed to tho sun, 

I 11 1818 Dr. John Watts, Jr.,* submitted to tho Medical Society of 
tho County of Now York, “ Remarks on tho Supposed Effects of 
Drinking Cold Water; Illustrated by Cases which Occurred During 
tho Hot Weather of the Summer of 1818,” 

This papor is of peculiar interest, as tho first published protest against 
attributing to water tho effects of boat. Tho reminiscences of Dr. 
Coates referring to 1814 wore not recorded until 1858. The theory 
voiced by Hush was popularly accepted. This initiatory attack, though 
not without fault, was well prepared and pushed far, but it took many 
others to eradicate an error which was last defonded in 1859. 

Tho author most ably and fairly reviews and discuses tho cold 
water controversy, quoting Rush, 1 Currie,* and Jackson. 1 He takes 
ground: that tho ** usual effects ” of intemperate water drinking 
are not denied, nor altogether its agency in producing the symp¬ 
toms noted; thnt an “anient sun” independent of water drinking 
is in ilsolf suHicicnt to causo "coup de ioleil , or sunstroke;” that 
tho symptoms of tho lattor are “ analogous ” to those attributed that 
summer to tho effects of cold water; that the oontentiou of the author 
had tho support of reputable physicians who characterized patients 
suffering from this diseaso ns “ rum and sun cases;” that although the 
disorder described by Rush terminates by “ death in four or five 
minutes,” yet no “sudden death” had been beard of from this cause; 
that laudanum was not, in this regard, a specifio remedy, sinco no 
recovery was attributed to its solo influence, whereas, many cures were 

1 Wood. Sunstroke, Philadelphia, 1872, p, 10. 

i John Watt*, Jr. The Medical and Surgical Register, New York, 1818, p. 61. 

* Rush. I/)C, dl. * Currie. Loe. ctl. * Jackson on Cold Water, p. J77. 
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noted in sequence to copious bleeding; finally, that there was reason 
to fear that sonio persons foil victims to tho Injudicious and extrava¬ 
gant administration of laudanum.” Tho abuse of opium at this time 
in the treatment of heat or cold water effects was probably tho cause 
of this helpful remedy falling Into disfavor uutil reintroduced in 1808 
by Drs. Hutchinson and Norris (p. 520 of this roviow). 

Tho symptoms ho cited of tho group of 13 cases reported aro typical 
of tho major form of heat effect. It is of interest to note that: " The 
heat of tho body was likewise remarkably grent, and in somo instances 
continued for a long timo after bleeding.” 

Two of the 13 cases reported, died ; but ono was examined by autopsy, 
and it exhibited " about five ounces of extravasated blood on the sur¬ 
face of tho dura mater.” This caso, apparently of true apoploxy, 
naturally confirmed Dr. Watts in his prejudice that tho pathological 
result of heat effect was apoplexy. 

The schemo of treatment included: 11 laudanum, rather, and other 
stimulants,” " when the apoplectio symptoms lmd not yet suporvened,” 
the influence of these agents was but 11 momentary,” apoplectio symp¬ 
toms developing in a short timo; tho rubbing of nqua ammonia over 
tho whole body, a measure credited with lessening tho bodily heat as 
well as arousing tho patient from an apparently fatal torpor; and, finally, 
large and repeated bleedings. It was upon blood-letting that Watt 
placed most reliance. Several of his patients were bled of sixty, and 
ono of eighty ounces in two hours. 

As ho inveighed against ovordosago with laudanum, so did those 
following him unsparingly condemn routino and reckless blood-letting. 

In 1821 tho Uritlsh frigate ''Liverpool/' 1 whon In thoPorslanGulf, 
lost" from a species of Coup do Soleil,” three lieutenants nud thirty 
men in ono day, although double awnings wero stretched and the decks 
kept wet. 

In 1824, as reported by Dr. Samuel H. Dickson* in 1828, nine con- 
secutivo days on which tho tempernturo was 90° F. or abovo, preceded 
by six days in which the temperature was 90° F. or near it, resulted In 
34 deaths from " apoplexy and insolation ” in Charleston, S. C. 

In 1826 Dr. Daniel J. Carroll/ presented his "Observations on tho 
Morbid Effects Produced by Drinking Cold Water.” This article, 
in spito of the contrary desire announced in the introduction, admir¬ 
ably presents the confusion of Ideas prevalent upon tho effects of heat 
at this time. It begins as follows: 

" Notwithstanding tho number who are supposed annually to perish 
from this cause (referring to the title), yet there aro mauy cases which 

> Wellsted'i Travel* to tho City of Caliph*. 

» PIcIuod, Titb Amibicin Journal of thk Medical Bcuncu, 1828, rol. ill, p. J7J, 

1 Carroll Philadelphia Journal of the Medical and rhyitcal Science*, 1824, vol. xtlt. p. 122. 
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result /rom heal alone, or exposure to tho direct rays of the sun, pro* 
ductng tho coup dc soldi of the French. Other forma of cerebral 
nffoction, from simple congestion of the brain to apoploxy (though as 
discordant with this, in their naturo as mode of cure^ have, neverthe¬ 
less, beon erroneously attributed to cold water," etc. 

In spite of tho avowed intention of the paper to distinguish heat from 
cold water effects, it dotnils with evidences of much unconsciousness 
and erudition undoubted cases of sunstroko as duo to cold water drink¬ 
ing. An Interesting feature of the symptomatology is tho mention of 
a vesicular eruption. Like Watt, be comments upon much fatality 
resulting in mild cases from overdosing with laudanum." 

In 1828 Dr. Samuel II. Dickson 1 varied tho monotony of title 
favored by foregoing authors on this topic by publishing tho first paper 
avowedly dealing with “Observations on tho Effects of Ilcnt." 
Uofercnco to the experimental oudurnneo of extraordinary temperature 
without evil effect is followed, first, by a study of tho phenomena and 
treatment of tho condition now popularly known ns spring fever, and 
second, by a report of tho eases of insolation and coup dc soldi from the 
persistently hot weather in 1824 already noted. His tributo to the 
cold water theorists is to advise tho drinking of cold water in hot 
weather. 

Without having witnessed post-mortem section of a case of heat 
effect, ho concludes tho condition to be ono of venous engorgement 
tending to apoplexy. IIo divides tho cases ho reports into two classes, 
tho apoplectic or cerebral, and tho phrenetic or meningeal. Ho cites 
in confutation of Hush a caso of apoplexy supposed to bo produced 
by heat, a mulatto with subsequent hemiplegia, who immediately pre¬ 
ceding his attack drank water tho temperature of which Dr. Dickson 
found to bo about the some ns tlmt of tho patient, Tho inference being 
—that thirst is n symptom marking tho onset of the attack. As the 
water was not cold, it could not, ns supposed by tho bystanders, have 
excited an attack of tho disorder described by Itusli. Tho coincidence 
of this case occurring on a warm day in a man laboring in the sun was 
apparently confirmatory of tho theory thnt heat is productive of apo¬ 
plexy. On tho other hand, cerebral hcmorrhngo has not been observed 
nt autopsy in eases of heat effect, and tho latter most rarely results in 
hemiplegia. 

Tho eases described as apoplectic were bled, and those classed ns 
meningitio were treated by cold affusions poured from a height on the 
head of the patient, who was raised to n sitting posture. The return of 
symptoms calling for a repetition of the affusion is tho first record found 
of what still proves a valuable aid in treatment. Tho author saw •* in 

I Mcktou. OLaerratloni on the KfTeeii of Heat. Tint Amxricak JuvmmaLop the Medicai. 
Pci ism, 1*2*. trot. 111. p. 
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ono day five persons, throe of whom recovered entirely under this simple 
means of euro.” If the rccovory was not thus complcto, and mania and 
phronitis supervened, tho cases were for the most pnrt mnnngcablo, but 
now n free uso of tho lancet became necessary, and purgatives of tho 
most active power were demanded. 

In 1830 l)r, William W. Gerhard, 1 later a visiting physician to the 
hospital, was tho first to record negative post-mortem nppenrnncca of tho 
brain in cases that had died from tho effects of heat. His observations 
are thus presented: 

" Symptoms of tho eumo character occur from tho effects of heat 
upon tho nervous system during the warm season. During tho intensely 
hot weather of tho summer of 1830 I witnessed tho opening of tho 
bodies of twenty or thirty persons who died from this cause. Wo found 
no orgnuio diseaso of the brain, but moroly a slight congestion—such 
as is observed in other ncuto diseases —which it would be idle to set down 
as a cause of death. Thcso wore tho appearances ill those only who 
died suddenly of oxposuro to heat; for if time elapses for reaction to 
come on, inflammation of tho brain may take place, but it is then a 
secondary affection.” 

In 1830 The Boston Medical and Surgical Journal* No. 17, Juno 8th, 
reprints tho paper of Dr, Rush already quoted (p, 480), and in No, 18, 
on Juue 15th—tho next issue—publishes a protest to tho theory of Rush 
by Dr. F, J. Higginson, who supports tho viows of Currie, 

In 1831 meteorological observations were begun nt tho Pennsylvania 
Hospital, and they continuo to tho present day. Tho Government 
Weather Bureau was not established until many years after that of 
tho hospital. Tho relation of atmospherio temperature to tho occur¬ 
rence of illness from heat will bo considered in a later and statistical 
publication on this topic. It is of interest to noto that tho institution 
of atmospherio observations nt tho hospital, in 1831, is coincident with 
its first recorded diagnosis of “ Effects of Heat” and coup dc soleil, 
such cases prior to that timo being attributed to tho effects of u drink¬ 
ing cold water.” 

In 1831 Andral,* of Paris, under tho classification of “Tho Eighth 
Form of Cerebral Congestion,” notes a dofiuito thormometrio relation 
between high atmospheric temperatures and tho occurrence of symptoms 
that ho classes with corcbrnl congestion and npoploxy. Ho reports a 
number of cases, without fatality, occurring in young soldiers and 
treated nt Dn PitiG. Ho also described the post-mortem conditions in 

1 Grave*’ System of Clinic*! Medicine, with Additlon/il Lecture* by William Gerhard, Mill*. 
(lelpbta, ISIS, ]>, 677. 

* Boston Medical and Surgical Journtl, 1830, vol. ill. p. '26S. 

1 0, Andral. Medical Clinic, or Report* of Medical Caw*. Translaled by D. Bplllan, 1’hlla* 
JelpMa, 1838, p. 108. 
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two of threo undoubted sunstroke cases, and noted in both of them 
pctccbiro, liquid blood, pulmonary, cerebral, and venous engorgement, 
and in one of them that bnd contracted heart , which later was observed 
experimentally by Rernnrd, in 1859, and by Wood at nutopay, In 
1803, No cerebral or meningitio effusions wero discovered. 

In 1836 the first English report of congestion of tho lung as a post- 
mortem observation, in 1834, in tho cases of threo soldiers, was made 
by J. J. Russell,' of the Seventy-third Regiment, English Array. He 
was surprised to liiul no congestion of tho brain. It must bo romom- 
bered that oven up to 1850 the effects of heat were confounded with 
apoploxy. 

The exciting cause was oxposuro to tho gun at tho funeral of a 
general officer at Madras, India; tho predisposing causes wore red coats 
and military stocks. Somo eighteen men woro overcome. Three died 
promptly whero they fell, and two others somo hours later. In the 
fatal cases tho symptoms nnd post-mortem appearances were allko. The 
symptoms reported wero 11 excessive thirst, and a sense of faintness; 
difficulty of breathing, stertor, coma, lividity of face, H and one examina¬ 
tion of tho pupils of ouo man, found them contracted. The autopsy 
discovered neither congestion nor accuroulntiou of blood in tho brain. 
Tho lungs wero congested to blackness, thoro was a collection in the 
right heart and tho adjoining vessels, “ Tho chief scat of mischiof was 
in tho chest and not in (ho head." 

In 1836 Dr. Robert M. Huston, 1 as stated in bis discussion of Dr. 
Pepper's paper of 1850, witnessed four post-mortem examinations of 
men sumtruck while working in a culvert, and was amazed to find no 
congestion of tho brain. 

In tho period of 1811-1814, fifteen cases of bent effect were treated 
at tho hospital, with a mortality of three. Tho recognition by Condie, 
in 1818, that artificial heat nnd the indirect ns well as the direct rays 
of tho sun were oxcitiug causes of what was then known ns coup de 
soldi, or heat apoplexy; his perception thnt tho effects of this condi¬ 
tion were chicfiy twofold nud widely differing iu form nnd treatment; 
tho discovery by Gerhard, iu 1830, thnt, contrary to centuries of con¬ 
viction, tho pathology of tho condition was quite distinct from thnt of 
apoploxy; tho report by Andrnl, in 1831, of petechia?, of liquid blood, 
of pulmonary, corebral, nnd venous engorgement, nnd of contracted 
heart ns the characteristic pathology ,of this condition, which he did 
not interpret correctly, but which was later verified as the true mor¬ 
bidity of this stato by Russell (1834), Bemnrd (1858), H, C. Wood 
(1863), and Stiles (1864)—these are the most noteworthy discoveries 
of this poriod. 

> J, J, Huuill. Tho London Medical Gazelle, vol. xrltl. p. 71. 

* Transaction! of IheCbllegoof Physicians, IttO. 
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Period IV,-1841-1870, 

lfeat, Artificial as Well as Solar , Experimentally Demonstrated the 
Exciting Cause, Success of Refrigerating Treatment* 

In 1841 Dr. Thomas M, Markoe' reported among a number of cases 
trented at the New York Hospital, one, Case IV., entitled 11 Conges¬ 
tive Apoplexy from Drinking Cold Water,” tbo history and post¬ 
mortem examination of which classify it as a fatality from heat. Tho 
first use of ice water affusions is recorded in tho treatment of this case. 
Autopsy, eighteen hours after death, discovered severe veuous congestion 
of tho brain, tho sinuses to bo swelled with darkened blood, tho mem¬ 
branes to be darkened, and the brain on section to oxldbit bloody 
points. There was no extravasation. Blood flowed from tho divided 
vessels at tho baso of tho brain, Tho complete details of this case help 
to accentuate one’s surprise at tho diagnosis. 

In 1841 Dr. Bennett Dowler,* of Now Orleans, published a paper, 
entitled “Solar Asphyxia, Coup do Soldi, or Sunstroke.” It begins 
ns follows: “In tho numerous works written or ropublished in tho 
United States, I have not seen any satisfactory notico of this very fre¬ 
quent and, in tho South, most fatal of all maladies.” Ten and nineteen 
years later Drs, Pepper and LovJek, respectively, regret tho lack of 
literature on this topic even at those later dates. Dr. Dowler's papor 
is remarkable for its breadth and dotnil of observation. As tho isolated 
study of ono man it is very accurate and long antedates corroborative 
publication by othors. Two of its last pages (216,210) nro well dovoted 
to a dear differentiation between sunstroko and apoplexy, which for 
years later were confounded commonly. Tho name Solar Asphyxia was 
adopted by him “ sovoral years beforo” ho “had an opportunity of 
testing by dissections tho chnrnctor of tho disease, which ”—ho claims 
—“ it so fully expresses.” Ho adds, “ Pulmonary apoplexy is a namo 
moro characteristic of tho morbid Appearances of tho lungs, but it 
makes no allusion to its solar origin or to tho symptoms of suffocation 
which mark its progress.” 

Thus, knowlcdgo of tho congested condition of tho lung in tho major 
form of heat effect was recognized clinically by Dr. Dowler beforo its 
verification by hint at autopsy. His observations were more detailed 

and comprehensive than thosoof Dr. Russell, made in 1834 and pub¬ 
lished in 1830. Dr. Dowler states his observations nud nomenclature 
to antedate, by several years, their publication In 1841, Tho earliest ease 
he cites, he attended in 1830. 

1 T. M. Markoe A Report of Cases Treated In the Second Surgical Detriment of the New 
York Hospital. Tiir American Journal or thi Medical Rnr.scra, IM1, n.vol. II. p. 8R 
1 N'ewr York Medical Osteite, PHI, vol. I. p. 2W. 
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Ho next presents tho practical importance of the classification of solar 
diseases, and submits tlio following: 1. Solar exhaustion or syncope. 
2. Solar or sun pain, 8. Solar excitement or Inflammation. 4. Solar 
asphyxia, which ho makes " tho principal subject of investigation.” IIo 
first distinguished between tho two extremes, saying: 11 Solar exlmus- 
tion differs from solar asphyxia, both in symptoms and treatment. In 
solar asphyxia tho skin is extremely hot, and generally dry; thero is a 
choking sensation and a totn! loss of sense. In solar oxhnustion, the 
skin is moist, pale, and cool; tho breathing is easy, though hurried; 
tho pulso is small and soft; tho vital forces fall luto n temporary col* 
lapso, tho senses remaining entiro.” Tho conditions described are, 
undoubtedly, tho30 wo know to-day reapcc lively ns heat or thermic fever, 
and as heat exhaustion, and tho treatment advised for solar oxhaustion is 
tho same ft3 that now in uso for heat oxhaustion. This is tho first pub* 
Hention of theso distinctions of tho results of heat. Dr. Condie assigns 
Ids recognition of them to 1818, but he did not publish them until 1850, 
and ho correctly ascribed tho conditions observed to heat, whether of 
solar influence or not. Whereas, Dr. Dowler says: “Solar and ter- 
restrial heat differ essentially in their action; on health tho latter 
seems nover to produco any morbid effects, resembling sunstroke, 
though many firemen in boats, foundries and furnaces are exposed to 
a high temperature.” On tho othor hand, Dr. Condie lacked Dowlcr’s 
clear conception of tho differences between heat effect and apoploxy. 
This is apparent In I)r. Combo's discussion of Dr. Pepper’s paper, when 
ho says: “ That tho direct itiflticnco of intenso solar heat may produco 
congestion of tho brain and apoplexy, Dr. Pcppor admits, and Dr. 
Condie has known it to produco well-marked moningitis,” 

To return to Dr. Dowlcr's classification of solnr diseases, ho thus 
defines Classes II. and III.: *' II. Solar, or, ns it is commonly called 
by tho people, sim pain, is a chronic diseoso in which tho abdominal 
organs are more or less deranged, though tho most renmrkablo symptom 
is a pnfn in tho head while tho sun is nbovo tho horizon.” “ III. Solar 
excitement or inflammatory reaction, sometimes follows solnr asphyxia of 
tho 8CCOlld degree, being attended with febrilo lioats, arterial tbrobbings 
and headaches.” Classes II. and III, would be considered, at tho present 
day, as different degrees of meningeal congestion or inflammation from 
heat. 

Want of acclimation ho considers strongly predisposing to solar dis¬ 
ease, which lie pronounces an urban discaso affecting thoso not thor¬ 
oughly acclimated to tho city. Tho most thoughtful explanation of 
why heat effects are chiefly confined to large cities Is furnished by 
Dr. Lento (p. 501). I)r. Dowler quotes tho great fatality on tho “ Liver¬ 
pool ” (p. 491) ns an instance of lack of acclimation. Ho notes that he 
has seen hut one negro die of sun exposure-that the dittaso is practi- 
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oally confined to males; females, comparatively, being unoxposed to 
the sun, Ho know only of ono woman to bo affected, slio happened to 
be a negre^, and recovered. Hut ovon the negro, though not prono to 
fatality, required acclimation. ** Slaves from Missouri, Virginia, and 
Maryland suffer as much if not more from debility than tho whites 
during the first and second summers.” “ Even horses nro debilitated, 
often get tho thump », and frequently dio from solar asphyxia during 
tho acclimation period. This is bo well known thnt nn acclimated horso 
or mulo is worth much moro than ono not so protected.” 

Among his enumeration of tho predisposing causes of solar asphyxia 
—i. e,, heat or thermic fever—aro a full meal, unsuitable clothing, and 
fatiguing labor. Ho erroneously considered oxposure to tho direct rays 
of tho sun ns tho only exciting causo of tho symptoms ho witnessed. 
That tho saino phenomena could result from artificial heat was outsido 
his experience. Ho explains thnt tho man struck down in tho street 
with solar asphyxia is commonly mistaken for an apoplectic, somo of 
tho bystanders put ico to his head, ** and tho first bleeder thnt can bo 
lmd performs blood-letting.” Ho records a enso of solar asphyxia that 
ho bled with successful result nt tho instant of onset, also a enso of solar 
excitement—meningitis—that it cured. Itoferrlng to tho first case, ho 
says; 11 In this case, blood-letting was probably useful, but In nino 
cases out of ten It is useless, if not worse, accelerating tlie death from 
fivo to fifteen minutes. During tho last fivo years I lmvo been called 
to sco a very considerable number of sun struck persons, within fivo or 
ten minutes nfter they fell in the streets; formerly I used to bleed 
them, and, though the great heat of the body is thereby suddenty dim¬ 
inished, 1 tho pulso becoming Boft ns air, yet by tho timo tho arm is tied 
up (which is dono moro for form than necessity), tho patient is choked 
suddenly, and to nppenrnnco, by a tenacious mucus, tho breathing not 
ceasing gradually ns in other discaso, but instantly, tho faco turning 
livid, and even its veins, especially upon tho forehead, becoming nt tho 
moment distended. Bleeding hastens tho strangulation, though it is 
always desired by tho friends.” 

Whilo ho condemns bleeding in general bo states that its Instant per¬ 
formance Is tho only posslblo hope of those stricken with solar asphyxia 
of tho first degreo, which ho considers as practically fatal and within 
half nn hour if tho onset occurs in tho most heated pnrt of tho day. 
Tho application of ico to tho head and tho pouring of Ice-water over 
tho head and neck are enumerated in conjunction with goncral 
sinapisms as methods of treatment employed in solar asphyxia, hut 

they nro not specifically commended. This is tho first mention I find 
of the uso of ico and of ico-watcr affusions. Ho gives an elaborfto 


• Italics Introduced. 
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description of the symptomatology of solar asphyxia and notes as do 
other early observers the inability of tho grave cases to swallow. He 
expresses tho opinion that it was hurtful to attempt medication by 
mouth ns increasing the tendency to strangulation. " In tho act of 
(lying, ho noticed a slight curving of tho body laterally, 1 with a feoble 
contraction of tho lingers. In solar asphyxia, tho symptoms and tho 
manner of death are more uniform than in any other malady. The 
heat of the body, both before and after death, it a moat remarkable eireum • 
stance* In tho hurry incidental to a death so sudden I have not had 
an opportunity of applying tho thermometer, to ascertain tho exact 
temperature; but judging from tbo sense of touch alone it would seem 
greater than in tho hottest fevere. The heat mny bo felt, radiating 
from tho patient’s body, nt n distance of two or three feet. In coses 
where tho patient 1ms not been bled copiously tho heat is very pun¬ 
gent, Tho heat of tho body continued, generally many hours nftcr 
death, including tho whole night. This is tho more remarkable, as our 
nights aro not hot and sultry, but accompanied with breezes, which, by 
morning, cool oven the walls and pavements.” 

11 After the death of the lunge, or the cessation of respiration, the heart 
and arteries mil, in some instances, continue to act, m 
This remarkable paper, which also contained much data hero unnoticed, 
and tho report of several cases, tho first occurring in 1830, thus con¬ 
cludes : 11 Tho solar heat probably accumulates upon tho surface of tho 
body faster than nature can refrigerate through tho lungs and tho skin 
by evaporation; inoquilihrium presses upon the vital energy, which, 
being exhausted In tho contest, as well ns by excessive labor, is unable 
longer to neutrallzo the excess of temperature—often 40® F. more than 
that of tho body. Vital chemistry is unequal to tho task of preventing 
the conduction of heat into tho body, and denth is the consequence.'’ 

The explanation of ** tho vital chemistry ’ was not successfully 
nttompted until It was begun by Clnudo llcrimrd, in 1S58, carried further 
by Stiles in 1804, and far advanced toward completion by Dr. IT. (\ 
Wood In 1872 (seo pp. 509 and 514). 

In 1845 Dr. Dowler, 1 who bad for some timo been studying the ante¬ 
mortem and post-mortem thermometry of yellow fever and of ninny 
other diseases, published in September tho following most interesting 
observation, both medically and historically: 

On July 24,1845, be observed in a case of " solar asphyxia,” twenty 
iniuutes before denth, an axillary temperature of 111° F. Ono hour 

* lateral convulilre contraction vu noted by the reviewer In one cam observed by hint iu 
1892 . 

* Italic* Introduced, 

» This opportunity occurred in IMS. And Ibe temperature then recorded wa< the AM reported 
of cami mlftrlng from henteffect. 

* The Hedlml Kmmlner, rhflndelphla, 1*4*. n.vnl. I, p. wj\. 
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after death the thermometer regifltered 113° F. From that timo tho 
cadaverlo temperature began to decline. Nine hours after death the 
temporaturo was 109|° F. The observer makes tho following com¬ 
ment : 

“ I have had much experience iu this malady, but never happened to 
tako my thermometor with me beforo; but I am convinced that solar 
asphyxia, in tho first degreo is the hottest of all maladies, and can 
hardly be less than 120° F. in many cases I Tho patient seldom has 
more than one premonitory symptom —a sudden dryness and heat of the 
skin, I suppose that this man’s heat was below tho averago; certainly 
not so great as some othors, according to my touch.” 

This seems, without doubt—tho language is so explicit—tho first 
tliermometric observation of heat effect made by Dr. Dowlor, although 
Dr. Levlck 1 credits Dr. Dowlor with the record of an ante-mortem 
observation of 99° F. and a post-mortem observation of 104° F. in a 
case of heat effect on May 3, 1844, n year earlier than tho case cited, 
hut no reference is givon. Either is as far astheroviowor knows, the 
first tliermometric observations ever mado of tho effect of ntmospherio 
heat on man. 

In 1840 Dr. Gcddes 1 reports a case of heat effect developing in a 
convalescent from measles in a hospital ward. This is tho first pub¬ 
lished report of heat effect not caused by solar heat. Tho caso reported 
by Coudio is of prior date, 1818, but was not published until 1850, 

In 1840 Dr. Israel Moses* published a report entitled “ Exhaustion 
by Heat and tho Effects of Cold Drinks when Heated tho context 
suggests when the drinker is heated —was meant, Six toon cases are 
reported. They nro classified, in brief, as cases of apoplexy, exhaus¬ 
tion, and effects of drinking cold water, 

As in tho paper of Dr, Carroll (p. 491), tho prefatory classification 1 b 
not carried out, aud detailed histories show that undoubted cases of 
heat nro erroneously considered as cold-water effects, Kush and Currio 
being quoted. Six of tho cases died, of which four wore hied. The 
author considers bleeding contributory to fatality, aud advocates treat¬ 
ment by tho hot bath 104° F. to 108° F., ** aloetio onomatn,” sinapisms 
and frictions. 

Tho six fatal cases wero examined post-mortem, tho lungs being 
congested in five, and not markedly so in Case X. Tho brain was 

found congested in Cases I. and IV., tho membranes in Cnee VI,, 
Cases VII, and VIII, were too much decomposed for examination ; in 
Caso X. no marked congestion was observed. 

1 Pennsylvania Hospital lteporta, vol, I. p. 382. 

* Oeddei, Clinical Observation! of Dlseaee* of India, I/indon, ISIS, See Htmslmke, II, (?, 
Wood, Philadelphia, 1872, p. 10. 

1 Israel Mom*. The New York Medical and Surgical Heportcr, 1816, vol, I. p. 11. 

VOL, 124, NO, 3,—i err ember, 1902, 33 
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In 1849 Dr. Henry HarUlioruo was the first of the staff of the 
Pennsylvania Hospital (ho being a resident physician) to publish a 
report 1 of coup dc solcii. Ho described four coses treated in 1840; 
two were fatal, the second was a chronic nlcoholic, and the third died 
on admission. lie notes that several other coses occurring in the city 
at tho samo timo all proved fatal. His treatment is advanced and 
interesting, and ho records tho first uso at this hospital of ice and of tho 
cold doucho to tho head. Two of his cases were bled, but with diffi¬ 
culty, by cupping at tho back of tho neck: one died, the other recov¬ 
ered. Sinapisms were applied to tho abdomen and legs. Aromatic 
spirits of ammonia woro given by tho mouth, and turpentine by tho 
bowel. Ono caso, while having cold applied to tho head, was placed in 
a warm sitting bath. 

In 1850* I)r. William Popper, tho older, reported before this College 
twenty cases treated at tho Pennsylvania Hospital in the seven*preced¬ 
ing years. Of these ten died, seven recovered, and three, partially 
recovered, beenmo insane. All of these cases had been bled before 
admission to the hospital. Dr. Pepper reports symptoms and post¬ 
mortem appcnranccs. Doth these conditions were possibly modified by 
tho bleeding to which tho patients woro subjected More being admitted 
into tho hospital. Tho " pallid, llnccid, and softened ” condition of tho 
heart noted in four cases by Dr. Pepper and reported in ono by Dr, 
Itced hi discussion, were also due, probably, ns suggested by Dr. Stiles,* 
to post-mortem change, tho autopsies being made six to eight hours 
after death. Autopsy was found impracticable by Dr, Lcvick 5 ten 
hours after death. Dr. Horatio C.Wood* makes tho following suggestion 
in regard to theso cases. “ Tho cases were very probably truo sunstroke 
and not simply heat exhaustion, ns 1 have suggested, and tho cool skin 
was tho result of tho bleeding. Tho soft, flaccid hearts woro found 
beenuso tho temperature not being high at tho time of death tho cardiac 
myosin did not coagulate.’* 

Dr. Pepper says: “ Tho disease is evidently ono of nervous exhaus¬ 
tion, Tho cases of apoplexy and congestion of tho brain occasionally 
produced by insolation should ho carefully distinguished from the cnees 
above nllmlcil lo, tlio pathology ami treatment of tho two being very 

different*" Again; “Tho cases wo usually meet with during the 
intense heat of our summers present no symptoms similar to thoso which 
result from cerebral congestion, and demand for their euro stimulants 


* The Ahkripan Jouhnai. or the Medical Bciekcb*. 1819, n. fc, vol. xvlll. p. W*. 

* lb]d.,lMl,1l.S.,V0l. XX».|». 1«. , , , , , 

* The hMpttal record* for this I'crlod, mid for (cn preceding rears, show the ndmlastoii of 
I,dt flneeii eases, (tlx of which died mid nine recovered. 

i Jjosioti Medical and Surgical Journal, 1*1, vol. Ixx. p. 5U9. 

* The American Journai. or the Medical Sciences, vol. xxxvll. p. 49. 

* Wood. SunilroVc. Philadelphia, 1872, p. 197. 
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instead of bleeding,” J)r. l’epper closes by commenting on the nbsenco 
of satisfactory medical literature on tho subject nt that day. This was 
the first presentation of this topic to tho Collegoof Physicians, and it is 
also tho first, though not a very clear report by a momber of tho staff 
of tho Pennsylvania Hospital and by a Fellow of tho Col lego of the 
difference between exhaustion and congestion following exposure to tho 
sum 

Dr. Condio, ia discussion of Dr. Pepper’s remarks, gives n most clear 
and differential description of tho symptoms of oxhnustion from heat, 
and also—which Dr. Pepper did not—of congestion (fover) from heat. 
As already cited (p. 489), his recognition of these conditions dates back 
to 1818, and has such priority but not that of publication. Ho also 
makes distinction in the treatment, condemns bleeding for heat exhaus¬ 
tion, and, on the other hand, tells how ho saved life by bleeding in n 
case of heat congestion accompanied by convulsions, llis belief Hint 
heot effect may result in apoplexy lias nlrcndy been noted (p. 490). 
l'ost-mortcm examination of tbo brain convinced 1dm tlmt ** theso eases 
nro dependent upon ncuto meningitis.” His is also tbo first recognition 
tlmt artificial heat as well as solar heat can produce tho condition at 
tlmt time only attributed to the sum 

Dr. Peed also took part in the discussion, reporting a caso which was 
subsequently examined post-mortem, a foot-note states that tho heart In 
this caso was flaccid. 

Dr. Parrish closed tho discussion. While acknowledging tho valuo 
of Dr. Pepper’s observations, ho noted that tlioy wore in opposition to 
the prevalent doctrines of congestion and inflammation applied to all 
violent diseases which destroy lifo. 

On pago 636 of the same volume of The American Journal of 
the Medical Sciences, Dr. Frederick D. Lento, resident surgcoifnt 
tho Now York Hospital, nnswers Dr. Pepper's expressions of surpriso 
that there was so littlo and such vaguo literature upon this subject: 
Tho victims of heat are principally laborers in cities 11 who earn their 
daily bread by their daily work, and are consequently compelled usually 
to labor during tho intensest heat of tho day, when tho thermometer in 
tlio shade ranged from 90° F. to 100’ F., and over, with not only tho 
direct rays of tho sun playing upon thorn, but also tbo reflected rays 
from tbo pavements and buildings, Added to this as tho efficient and 
exciting cause, wo havo fatigue, intemperance, and often insufficient or 
improper food as predisposing agencies; these causes usually do not 
exist in tho country and in small communities,” etc. Tho city heat 
subjects are attended by private physicians only in omergenoy, being 
usually summoned to tho rcliof of a man “ who lias fallen down in 
a fit while nt work.” Theso cases are, therefore, bled—hence, Dr. 
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Pepper’s cases wero all bled before acini Isa Ion—and sent to hospital. 
Tho majority are admitted between the dally visits of the chief, and so 
are practically only observed by the resident physician, 11 who in the 
discharge of his multitudinous duties ” takes no particular notes of these 
cases. It follows that thcro is little and vague literature. Dr. Lcnte 
roporU that In 1847 thirty-seven cases occurred in four days, most of 
them dying so promptly ns to be attended only by the corouer. 
Animals, omnibus horses especially, were also stricken. Of forty-ttco 
cases admitted into tho Now York Hospital in the fivo preceding years, 
twenly-four died, nnd eighteen survived. In eight post-mortems thcro 
was congestion of the lung in two, and of tho brain in four. There 
was no evidenco of inflammation of the brain. One of tho most dis¬ 
criminating observations of this paper is that the prognosis depends 
upon tho stngo in which tho case is seen. So that olio 11 physician 
might hnvo ten cases, and all might recover; another might have tho 
same number, and the treatment he equally judicious, yet nine out of 
tho ten might die.” 

In 1852 Dr. C. A. Gordon,' an Knglisli army ofticer, had under 
his enro In India, a number of cases of sunstroke, which ho reported 
in 1857, stating that apoplexy nnd coup de tolcil include tho samo con¬ 
ditions of body. Of the twenty-eight cases of heat effect that came 
under this author's notice hut ono recovered. His paper is important 
ns bridging tho epochs in ono.of which tho effects of heat were ill* 
described ns apoplexy, while in tho other tho terms insolation nnd sun¬ 
stroke evinced n correct appreciation of tho exciting cause in some cases, 
although both terms arc too restricted in meaning to embrace the 
bodily effects of artificial as well ns of solar bent. 

Dr. G, S. Hentson, staff surgeon of tho first class, Knglisli Army, criti¬ 
cises the pnpor of Gordon, because bo stated that apoplexy nnd sun- 
stroko included tho samo condition of the body nnd constituted one 
disease. Hcntson admits the closo connection between these diseases, 
hut denies their identity in pathology nnd in treatment if the latter is 
to inchtdo blood-letting. Ho inveighs against the latter, and quotes 
fatality as a sequence, nnd suggests it to ho consequence. Ho opposes 
to Gordon’s almost certain mortality in all cases of this affection a 
report of eight to ten cases treated in India, in which hut one case was 
hied, nnd with fatal result, and tho remaining cases which wore not bled 
recovered. Tho trentniont of the latter included the romoval of the 
pntiont to n cool place, tho loosening of Ids clothes, and effusions of 
cold water on tho head, chest, and epigastrium. 

In 1853 Dr, T. II. Haclie, resident physician of tho Pennsylvania 
Hospital, as ho roporls in a discussion of Dr. Tycvick's paper read before 


i Medical Times And Gazette, Minion, IS57. 
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this College in 1868, at tended a number of sunstroko cases—thoy were 
mostly fatal (six out of ton cases)—and the post-mortem condition of 
the heart teas not tojlened, as reported by Popper of tho cases he 
had seen. 

In 1864 Dr. H. S. Swift, 1 resident physician of tho Now York Hos¬ 
pital, published his “Observations on Exhaustion from tho Effects of 
IIeat(CbN/> de SoUil )/* Thin paper is important as marking a period of 
some advance and certainly in knowledge concerning heat effects. 

Tho author states that tho sixty cases ho reports were admitted to the 
Now York Hospital in tho “ past summer” woro of tho class at first 
called coup de eole'tl, but later regarded by tho profession as prostration 
from heat, “ combined, perhaps, with tho effects of largo draughts of 
cold water.” Tho city inspector reported for that year 200 deaths from 
coup de ioleil, without including many casos designated as “ congestion 
of tho brain and tho effects of cold water/' Dr. Swift finally dismisses 
this topic, saying, “ Deaths from tho effects of cold water are not so 
frequently met with as is generally supposed,” and then quotes Dr. 
Dickson, who (p, 402) scouted the production of heat effects by cold 
water, As tho paper of Dr. Moses Is tho last ono found that refers to 
this subject by title, so is the paper of Dr, Swift tho last to at all con¬ 
sider it, unless referonco is made to that of Dr, James Trask, who pub¬ 
lished an account of “ Alarming Effects from Drinking Cold Wator 
after Violent Exertion in Cold Weather—February/' Tho symptoms 
in this case were similar to thoso of shock, and in no way resembled 
those of heat effect. Tho case would not suggest comment in theso 
pages but for Dr. Trask's closing sentenco: “Tho appearance of 
this man (tho pationt) resembled that of most persons suffering from 
tho too freo use of cold wator in tho hot weather of summor; tho 
sudden ingestion of a largo quantity of cold water causing congestion 
of tho brain.” This sentence is tho last expression of this opinion 
found by tho reviower, Its date of publication is 1869, twenty-eight 
years subsequent to 1831, when tho last entry of “effects of cold 
wator ” appeared on tho records of tho Pennsylvania Hospital, whoro 
this curious error in diagnosis originated in 1709, 

Of tho sixty cases reported by Dr. Swift, eloven occurred in a hotel 
laundry, and several in a sugar refinory. Eight of tho sixty cases woro 
women, who, as a class, aro unoxposed to tho suu. Theso data confirmed 
tho view of Dr. Coudio suggested to him by a caso occurring in a 
heated room in tho winter of 1818, and tho report by Dr. Geddes, in 
1840, a caso originating in a hospital. Thoy rendered untenable tho 
opinion of Dr. Dowlor that the direct rays of tho sun (p. 490) were 


1 8wlfl. The New York Jounul of Medicine end Collator*! Science*, ISM, n.s., vol. xlil. 
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essential to pathological results from atmospheric heat, ami, moreover, 
created a need for now and precise terminology descriptive of heat effects 
in man. 

The phrases current at this time for heat effect were npoplexy from 
heat, coup de soldi, sunstroke, insolation, ictus solis, erethismus tropicus, 
heat exhaustion, nervous debility from heat, and tho terminology of 
Dowlor (p. 490). Russell (p. 494) was tho first to publish (1836) his 
knowledge gained by autopsy, that the major form of heat effect was 
not apoplectic and was coincident with engorgement of tho lungs. 
Dowler, independently, reached tho eamo conclusion by clinical obser¬ 
vation (1830), confirmed it later by post-mortem section, and in 1841 
published a differential diagnosis between npoploxy and heat effect. He 
at this time seems to havo stood alone in tho combined knowlcdgo of 
tho following dntn: 

1. That heat effects were not associated with npoploxy. 

2. That they woro accompanied by pulmonary engorgement. 

3. (a) That they consisted of two principal, widely differing varieties, 
ono of “exhaustion” and tho other of “asphyxia,” or, as would bo 
said to-day, of fevor—which ho was tho first to rccogmzo thermometri* 
cal!y(1845); (b) that tho treatment of theso conditions was in strong 
contrast, blood-letting being contraindicated in cases of exhaustion, nud 
ndvisablo in selected cases of asphyxia or fover; (e) that there was an 
intormediato and somotimes sequent condition which ho respectively 
recognized undor tho titles of “ pain ” and of “ excitement or inflam¬ 
mation,” and which aro now grouped under tho single title of monin* 
gitis. Ills predecessors and for twenty years subsequent to 1841, 
tho date of publication of his first paper, his contemporaries con* 
founded tho effects of heat with npoploxy. Thus, somo authorities 
mnintnined that cerebral congestion was always present in heat effect 
and always demanded depletion. Others hold that nervous exhaustion 
was tho only pathological result from heat, and that blood-letting wa9 
nover permissible. Others again recognized that effects of beat might 
bo oxbaustivo or congestive, but went nstray by identifying fever with 
apoplexy, cold-water effect, etc. 

This confusion of ideas resulted in a babel of tongues, so that co»;> de 
soldi, insolation, etc., wero used by different authors with varying sig¬ 
nifications nud limitations of application. The paper now in review, 
thnt of Dr. Swift, typifies this chaos of thought and nomenclature as 
well as marking, as already noted, a period in which speculation began 
to crystallizo into prcciso knowledge. 

The following quotations from Dr. Swift, ns well as tho3o from Dr. 
Popper’s pnpor (p. 600), illustrate tho contention and misapprehension 
prevalent on this topic nt that day: 

“ It is now only five or six years since the nnturo of this disease was 
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pointed out, nud yet tho profession, generally, Imvo but vnguo mid 
indefinite ideas respecting it, mid it is n matter of surprise tlint medical 
literature is so deficient on tho subject,” 

As evidenced by tho references in tho foregoing pages, aud thoy nro 
but a suggestion of tho publications on this subject, tho quantity of 
literature was not so much at fault as tho availability of knowledgo of 
its existence. 

Again: “Tho term coup de soldi os applied to this discaso is a mis* 
nomer. It is ft popular rather than a professional appellation. All 
our authors agree that 'cerebral apoplexy’ is occasionally produced 
by oxposuro to tho direct rays of the sun. This I regard as truo coup 
de soldi The subject now under consideration is an entirely distinct 
nffcction. It is now almost universally admitted to bo mere nervous 
oxhaustlon produced by protracted and violent exorcise in an ovor- 
heated atmosphere, ” 

“ Of tho largo number of cases observed by me, none wero strictly 
apoplectic, and no lesions wero noticed in tlioao which proved fatal, 
sufficient to account for death, Thcso two opposite conditions—tho 
' cerebral congestion ' and * nervous debility’—require opposito modes 
of treatment, and should bo carefully distinguished from each other.” 
Tho “ cerebral apoplexy occasionally produced ” by tho sun was current 
belief, “ Of tho largo number of coses—CO— observed 4 by him ’ none 
wero strictly apoplectic,” is dcfiuito knowledgo gained by investigation; 
nevertheless, current belief, and “ all our authors” are not repudiated 
—but evldonco is presented to that end. Tho reference to “ tho subject 
under consideration boing mere nervous exhaustion ” would mislead to 
tho belief that tho minor degree of heat effect as described by bowler 
and observed to-day was meant by tho author, did ho not quote bowler’s 
description in contrast to his own, and givo a most discriminating ami 
detailed symptomatology dividing tho condition in mind into threo 
stages: 1, That of onset, 2. That of tho course, in which “tho skin 
is hot,” 14 tho temperature 112° F,,” “according to bowler.” 3. Tho 
stage of collapM; this leaves no doubt in tho reader’s mind that tho 
major form of heat effect is classed under tho title of nervous exhaustion. 

In a well-marked caso that had l)ccn classed as having apoplectic 
symptoms and was bled, death occurred in twonty-ono hours, Tho 
autopsy, performed eighteen hours later (too lato to pormit reliablo 
observations—reviewer), discovered no marked congestion of brain or 
lungs, and a flaccid heart filled with fluid blood. Tho liver was much 
congested, othor organs healthy. IIo comments as follows: 

44 This caso was doubtless ono of 4 nervous exhaustion,’ a condition 
so often mistakon for and associated with 4 cerebral apoplexy,’ and it 
was tho only ono itt which reaction ran sufficiently high to indlcnto 
depletion. Hut even in this tho post-mortom disappointed us, I Imvo 
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only seen a few, a very few, cases of insolation verified by post-mortem 
examination—certainly, not one during tho past year, although exam¬ 
inations were made in all the cases in which wo suspected any cerohral 
lesion.” 

Tho following paragraph notes a radical chauge in treatment: 
“ Blood-letting is now nearly abandoned. Formerly nearly every case 
treated before admission to tho hospital hnd been bled. But not a 
tingle patient lmd been bled of those admitted during tho past summer. 
They do not bear well oven tho local abstraction of blood by cup* 
ping” . 

It was tho period of reaction. Before laying down this very interest¬ 
ing papor, It will be well to note somo of its statistics: Tho total number 
of coses admitted to tho Now York Hospital from 1845 to 1854 was 
150, of which 78 died. Tho number of cases under Dr. Swift’s observa¬ 
tion was GO; tho mortality more than one-half. On admission 44 
cases wore insensible, 10 stupid or sensiblo; tho pupils wero dilated in 
80, contracted in 10, and natural in 11. Tho temperaturo of tho body 
was hot in 34, warm or nntural in 11, cool in 18; respiration hurried 
in 44, pulse uniformly ncceloratcd 100 to abovo 1G0; convulsions in 
24; delirium in only a fow; 62 woro males; and tho averago duration 
of fatal cases about four hours. 11 In 33 fatal casc3 tho pupils were 
contracted in 20, moderately dilntod in 7, and markedly so in G; while 
in the successful ones tho pupils woro dilated in 19, and nearly natural 
in 10. No caso recovered in which tho pupils wore contracted. The 
treatment included the hot hath, slnnpisms, cnenmta of aloes or turpen¬ 
tine and "ice to tho \md when the temperature t* elevated,” . . . 

" Indiscriminate uso of cold affusions is productive of harm. Injurious 
and often fatal offecU result from them.” 

In 1854 Dr, J. R. Learning, in tho same number of tho New York 
Journal as the papor of Dr. Swift (p. 58), advises for heat effects the 
uso of hydrochlorato of ammonia in 8*grain doses. The suggestion is 
made from tho employment of the drug in four cases concerning which 
tho author truly states his notes to bo " very meagre.” 

In I860 Dr. Sanford B. Hunt 1 published his " Observations on the 
Cause of tho Diseaso Known as Sunstroke.” In this paper, dealing 
largoly hut with greater originality and aggression with tho facts 
observed concerning tho largo number of cases occurring in the service 
of Dr. Swift, in 1854, reactionary opinion swings further, and in some 
instances tho conclusions nro broader than tho facts. 

Ho first considers tho question: 

Are the direct rays of the sun necessary to the production of the disease 
known as sunstroke t 


> Sanford It, Hunt. Hu Hit I o Medical Journal, 185*. to), xtl. p. 23 . 
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Ho cites that ill tho sunstroke epidemic in Now York, August, 1864, 
of tho 236 deaths from this enuso, 49 woro females. In viow of this 
fact and tho comparative non-oxposuro of females to tho sun, added to 
tho occurronco of tho laundry and sugar-houso cases, and of similar 
cases, ns recorded by tho health offices of various cities answers this 
question, beyond contention, in tho negative. 

Secondly, is congestion of (he brain (he special pathological condition m 
(his disease f 

Again referring to tho cases of Swift, Hr. Hunt says: “At any 
rate, enough is known to provo that contracted pupils and convulsions 
nro not to bo accepted ns sufficient proof of congestion, and wo must 
wait for actual post-mortem evidence of it to verify its existence. It is 
already plain that only a very limited number of cases nro congestive, 
and it is quite probable that that limited number will bo much decreased 
on careful study/' 

Ho approves Hwift's titlo of “ Nervous Exhaustion from tho 
Effects of Heat" na tho designation of tho dlaeaso, and immediately 
beneath tho second inquiry of tho paper says: “It is only recently 
that the fact has boon fully recognized, that in tho great majority of 
instances of sunstroke, tho symptoms havo been those of syncopo or 
exhaustion/ 1 Knowledgo of the papor of Dr. Swift and of tho fact 
that ho includes under tho titlo of oxhaustion major cases of heat 
effect, make it plain that Dr. Hunt liko Dr. Smith used this torn: in 
error, because too broadly denominating by it, heat effects of hyper* 
pyrotic clmractor ns well as those of exhaustion from heat to which tho 
phraso should bo limited ns suggested by Dr. Dowler and practised 
to-day, 

Whal are the facte in relation to heal as o enusc of coup de soldi f 

Ho answers this question by quoting meteorological data in ovidenco 
of a greater number of cases of heat effect occurring on hot humid days 
than on hottor days but of dry heat. 

Ho states: “ Tho facta ndduced nro conclusive that, though n cer¬ 
tain temperature is necessary, neither tho froquenoy or tho fatality of 
tho diseneo increaso with a further rise of tho thormometer. Heat is not 
tho essentinl cause; neither are tho direct rays of tho sun necessary/' 

“ What then is tho essential condition for tho production of coup de 
soldi, or rather oxhaustion from tho effects of heat?” 

“ High humidity U the essentinl condition. This opinion is based 
upon weather records and upon analogy.” 

“ In tho first placo tho condition of nervous oxhaustion is nover pro¬ 
duced by a high, dry heat." 

Dr. Hunt disclaimed originality for his views on the etiological 
influence of tho diseaso “ known os sunstroke," yet such a claim would 
have been pardonable, considering that he is tho first to present the 
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scientific ovidciico of hygromctry in support of nu observation probably 
first published by Lnnciai, as already noted in 1094. It hardly is neces¬ 
sary to say that the influence of humidity in tho production of heat 
effects is generally acknowledged, but when Dr. Hunt says that they 
aro “ nover produced by dry heat”; “ that, though a certain tempera¬ 
ture U necessary, neither the frequency or fatality of the disease increase 
with a further riso in tho thermometer;” and finally, “ that the essen¬ 
tial condition for tho production of coup ilc soleil is high humidity and 
not heat,” ho goes too far. Tho paper, os a whole, ia one of much 
originality, force, and Bomo discovery; it finally refers to tho institution 
of "experiments to detormino na to wlmt power a humid atmosphere 
exorts on tho absorption of the solar rays,” and tho messago of the 
author la beat expressed in Ida scntonco saying, that" examination of 
such wenthor record?, corresponding with periods of mortality from 
sunstroke, aa havo fallen under * his * notice, liavo uniformly resulted in 
fixing ft high temporaturo of evaporation ns the efficient condition of the 
causo of tho disease, and that without defimto relations to the dry bulb 
temperature,” 

III 1860 Dr,»?, 11. S, Jackson' reported a case of recovery from sun¬ 
stroke which occasioned discussion in which Dr, Strong presented a 
classification of cases into two groups not very clearly described, 

Dra, Park man, Cabot, Iligclow, Senior, and Coalo also took part in 
the discussion. 

In 1850 Dr, Glinrles Morehead, 1 in tho first edition of Ms Hcscarches 
on Disease in India, treats of tho pathological effects of heat under tho 
headings of “Apoploxy ” and " Cerebral Affections Caused by Elevated 
Temperature.” 

In hia consideration of apoploxy ho at once distinguishes between a 
“correct” use of the word aa signifying cerebral congestion, with or 
without effusion or hemorrhage, and a looser use of tho term, includ¬ 
ing in its meaning cerebral “determination ” aa applied to tho effects of 
oxce?sivo heat or of alcohol. IIo quotes statistics in evidence that heat 
effects were often and erroneously classed as apoplexy. 

In treating of “ Cerebral Affections Caused by Elovntion of Tem¬ 
perature” ho makes a triplo classification of symptoms, which, it ia 
plain, are thoso of threo stages in tho major form of heat effect. He 
records that tho pupils in tho cases ho observed were primarily con¬ 
tracted, but finaly dilated—an observation later confirmed by Dr. 
Stiles’ experimental investigation a. 

The pathology noted includes vascular turgescence of tho membranes 

» J, n. 8. Jackfon. Fxtracla from accord sofUost on Society for Medical Improvement*, l&vs, 
vol. 11. I'. 9. 

* Morehead, Clinical Kesearche* on Plscaw In India, 7/Ondon, I860, flr»l edition, vol. II. 
pp. 677-«2. 
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ami substance of the brain, posterior congestion of tho lungs, engorgement 
of tho venous circulation and of tho right heart with badly coagulated 
blood. Phrenitis and encophnlitis are pronouncod of raro occurrence, 
Tho following paragraph presents a “ suggestion ” that has claim to 
priority, and that anticipates some of tho conclusions dorived from 
experiments roportod three years later by Bornard : 

u Act!vo cerebral determination of blood takes place as a conse¬ 
quence of oxposuro to elevated temperature, and coexists with the 
symptoms above detailed; but it may be doubted whother it is a suftl* 
cient explanation of tho proximato causo of tho phenomena. From n 
roview of all tho attendant circumstances it seems to mo not an 
unreasonable suggestion to offer that the temperature of the blood may 
become much increased, and to this altered condition of the blood the 
deranged actions may in part be due. 1 Tho nature of tho causo and tho 
pungont heat of tho surface of tho body, which is Invariably present, 
may be used as grounds for this opinion. Tho tumultuous action of 
tho heart is also a characteristic symptom, and seems to mo to point to 
a direct Jnfluonco of tho cause on that organ,” 

Although Dowlor was tho first to measure the dogreo of clovation of 
temperaturo, ho, liko Itussell, attributed the chief cause of fatality to 
tho lungs. Morehead was tho first to suggest tho abnormal olovatlon 
of tho tomporaturo of tho blood to bo the primary causo of troublo in 
beat effects, aud its direct influence to bo secondary. 

In 1857 Dr. B. Darracb,* resident physician in tho Now York Hos¬ 
pital, treated four cases by stimulants and by rubbing the entire surface 
of the body with ice / three of his cases recovered, one died. Ho reports 
tho cases equal hi eoverity to four previous cases in whioh tho fco was 
only applied to tho head, and all four patients died. This is tho first 
report of tho application of ice to tho wholo body in tho treatmont of 
this condition. 

In 1858, Claudo Bernard’ announced in his lectures to tho College of 
Franco that tho tomporaturo of mammals and birds could bo olovnted 
4° C. to 5° 0. (7.2® F, to 9° F.) nbovo normal, and that tho animals, 
without exception, died when their temporaturo became elovoted to this 
degree. On autopsy, tho heart and other muscles of tho body were 
found rigid. In tho history of tho pathology of tho major form of heat 
effects, this communication is only second in importance to tho first 
olworvation of tomporaturo in this diseaso, by Howler in 1845, Tho 
significance of tho phenomena observed by Bernard will become moro 
apparent with tho reading of his report of further experimental data 
mid of l»is deductions. 

1 Italics Introduced. 

1 Dnrracb, New York Journal of Medicine, ISM, n. toI. ill. p.«. 

* Bernard. I/ccturoa to the College do France, IttS, vol. It. p. 209 . 
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In 1858 Dr. Ivovick 1 reported to the College of Physicians twelve 
cases treated that year at tho hospital; one of these cases occurred in a 
sugar refinory, threo cases died, and also a cured case suddenly on the 
sixth day after recovery. Dr. Levick notes the differences between 
exhaustion and congestion as bodily results of heat, and urged that for 
theso dissimilar conditions different modes of treatment were required, 
and that, therefore, diagnosis was important, and ho italicizes his belief 
that tho process is moat frequently one of exhaustion. He deemed 
nono of his cases in need of bleeding. He comments upon tho coincident 
value of turpentine in tho treatment of malignant fevors and of sun* 
stroko. He notes tho post-mortem appearance of tho blood in typhus 
to resomblo that in sunstroke; that putrefaction in tho latter disease 
was so rapid as to provont autopsy ten hours after death; that in the 
last enso reported symptoms of inflammation of the brain were cor¬ 
roborated by post-mortem discovery of extensive inflammation of Its 
baso. 

In January, 1850, Hr. Levick* contributed to The American 
Journal of the Medical Sciences the most comprehensive history 
and analysis of this subject published at that time, and to tho refer¬ 
ences of which this review is much indebted. In confirmation of artifi¬ 
cial and solar heat being alike productive of tho samo symptoms, as 
evidenced by tho cases reported by Swift, Hr. Loviek alludes to tho caso 
already noted, which he reported tho previous year, and which developed 
in a BUgar refinery. Contrary to first impressions, ho subscribed to tho 
observations of Hr. Hunt with regard to humidity being an etiological 
factor " of the disease known as sunstroke,” but Hr. Hunt’s assertion 
that diseaso from heat is *' never produced by a high, dry heat” is dis¬ 
proved by Dr. Levick, who quotes the case detailed by Russell as 
occurring “ at a season when tho hot land winds had just set in, ren¬ 
dering tho ntmosphoro dry and suffocating,” 

Dr. Levick, like Atidrnl, comments upon tho coincidence of atmos- 
pheric heat, and tho epidemics of apoploxy noted by Forestus, in 1502 ; 
lmt whilo And ml would confirm this observation, Hr, Loviek maintains 
that the epidemic character of tho disease in hot, humid weather is only 
explainable by tho Inference that at least many of the cases were not 
duo to apoplexy, lmt to tho effects of heat. 

Ho notes and accepts tho post-mortem observations that establish 
apoplexy and heat effects to be dissimilar conditions, and also those con¬ 
cerning tho fluidity of tho blood and tho general venous and especially 

pulmonary engorgement. Ho again comments upon the rapidity of 
putrefaction noted by him tho year before. He quotes Pepper, Lente, 
and Swift in agreement upon the flacoid condition of tho heart. 

i Levick. Tiir American Journal or hie Medical Sciinces, ism, vol. xxxvl. p. 

* Ibid., 1SW, vol. xxxyH. p. 40. 
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Ho by inference condemns blood •letting. Ho advocates cold affusions 
and tho use of lea to the head In selected cases. Ho warns that “ tho 
full bath is not without danger," Tho chief indication for its uso is 
found in tho stimulus afforded by tho hot bath. Ho finally quotes tho 
“ happy results ” obtained by Dr. Darrach in " frictions of tho body 
with ice H to relievo tho burning heat of the skin, which Is justly viewed 
as a most unfavorable prognostic symptom. Cnrbonato of ammonia 
and tho aromatic spirits are recommended for administration by tho 
mouth, and oil of turpentine by the bowel. 

This very exhaustive article closes with tho following rcforcuce to 
scquolce which are best presented in the words of tho author, ns future 
reference will bo inado to it: 

“ After the immediate symptoms of an attack hnve passed, as nftor 
cholera, typhus fever, etc., bo with auustroke, various internal inflam¬ 
mations may bo developed—as of tho braiu, tho lungs, etc.-which 
requiro a treatment entirely unlike that mentioned above. In this way 
we have cases reported as meningitis resulting from exposure to heat; 
but according to my observation, thoso differ from suiiBtroko in thoir 
gradual mode of attack, although just ns npoploxy may occur in warm 
weather, so may meningitis; but in by far tho greater number of cases 
of sudden attacks of illness from expnsuro to heat, inflammation of tho 
brain is not tho pathological condition. Nor must wo bo misled by tho 
presence of delirium, or of a hot skin, In such cases, Tho latter wo 
have present even in mnlignant typhus, and no fact is bettor known to 
tho pathologist thnn this; that, in typhus and typhoid fover, phenomena 
almost identical in character with thoso of inflammation of tho brain 
may Iks present, and yet, after death, no lesion of this organ bo found. 
In the words of Dr. llartlett, when writing of typhus fever, *• delirium 
and somuolenco have occurred as frequently, and ns strongly marked, 
in patients whoso brains presented no changes, as in thoso of an 
opposite character," 

It is interesting to note that general frictions with ico were approved 
by tho author for tho relief of an " unfavorable symptom" affecting tho 
skin and employed empirically. Tho pathology demanding refrigera¬ 
tion ns ono of the vital principles in tho treatment of the major form of 
heat offect was not yet understood. That it had been divined, is sug¬ 
gested by tho comment of the reviewer (p. 609) on tho notes of liornnrd. 
His second announcement, now in ordor, sheds much light on tho 
pathology of heat effects, implying tho essential necessity of employing 
cold in their treatment. 

In February, 1859, Claude Bernard' reported tho results of two 
experiments 11 on the cause of death in animals submitted to a high 

1 Co tnptes-Rendu dea Wencea et MlmolreedeHSoctttfdo Otologic, lBW.Tome 111. 8ci1caB. 51. 
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temperature.” Ho refers to his announcements of tho year before and 
presents tho data of subsequent observations and his conclusions. 

Experiment 1. A rabbit subjected to a temperature of 55° C. to 
C0° C. (131° F, to 140° F.)fcll on its side and died quickly. Tho tem¬ 
perature of tho rectum ami thorax takon at onco was 44° C. to 45° C, 
(112® F. to 113® F.). The heart was still, was firmly contracted, and 
contained no blood. Tho muscles and limbs wore stiff, and did not 
respond to galvanism. Tho blood of the ears was black, presenting no 
apparent alteration of character. Poured in a glass it coagulated well, 
and tho exposure exhibited a ruby red color. 

Experiment 2, A younger rabbit that had not been permitted to feed 
preceding tho experiment, ns had tho first rabbit, succumbed a little 
more slowly to tho effects of heat; otherwise tho same phenomena were 
exhibited at both experiments. 

Ho explains tho cavise of death In theso cases to bo due to the purely 
physical fad of the elevation of the temperature of the blood. This clova- 
tion is such as to bo incompatible with tho exorcise of muscular con¬ 
tractility, and consequently of tho cardiac functions. Tho heart is 
stopped and becomes Incapablo of vital functions. The muscular fibres 
of animals having a precisely similar temperature exhibit after death 
rigidity and immobility. Dr. Kiiline has shown that in theso conditions 
tho rigidity was duo to coagulation of a special matter contained in tho 
muscle. As ho had observed tho muscles of animals dying of cold, 
although rigid, to Ito of alkaline reaction, ho concludes that tho usual 
muscle acidity accompanying cadaveric rigidity should not be consid¬ 
ered as a caugo of rigidity, sinco tho latter can exist without acidity. 

In 1860 Dr, Charles Morchead 1 published a second edition of his 
Clinical Eetearches, containing an enlarged chapter on " Sunstroke,” 
This title, condemned by tho author in his first edition, is employed In 
tho second, and broadly applied to tho effects of the indirect as well ns 
tho direct rays of tho sun. This chapter represents tho experience and 
opinions, unpublished ns well as published, of many Anglo-Indian 
surgeons as well as tho personal observation and views of tho author. 
It contains a now classification of symptoms dependent upon an 
Anglo-Indian recognition that in tho effects of heat there are different 
varieties, which he denominates as follows: 

1. Comal, which is cerebro-spinal in origin. 

2. Syncopal, which is a cardiac typo. 

3. Comal and Byneopa! combined, tho origin of which is cerebro-spinal 
as well ns cardiac, and is therefore denominated as “ mixed." 

Tho symptoms detailed of the first, or cerebro-spinal variety, show 
it to bo Identical with tho condition known to-day os thermic or heat 
fover. 


• Morehc«<l. Cllnlcnl Hcsc&rches on Diseases In India. Donjon, 16G0, second edllion, p. 003, 
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Tho second, or cardiac variety, may bo subdivided into two types. 
In ono tho individual, “ without premonitory warning,” and generally 
consequent on direct oxposuro to tho sun, falls down, gasps a few times, 
and dies. 1 Tho authority for this instantaneous form is assigned to 
Dr. Pirrio. Such instant fatality is contrary to tho oxperienco of most 
observers. Kush described it, but Ids contemporaries Condlo and Watt 
discredited it. Dowler reports instances of death occurring in twenty 
or thirty minutes, but hours are usually occupied in tho fatal progress 
of this affection. Tho second form of tho cardiac variety is not instantly 
or necessarily fatal. This subdividing of tho cardiac variety is a dis¬ 
tinction niado by tho roviowor, and not tho author. Tito symptoms 
detailed of this type—for instance, “a cold and clammy skin”— 
identify it, without doubt, ns that of heat exhaustion, in spito of tho 
fact that tho author groups in it cases of most unusual and instant 
fatality. 

In tho third, or mixed variety, tho author assembles atypical cases 
of tho two varieties described, more especially mild cases of tho first 
variety. 

On tho topics of symptoms, pathology, etiology, and treatment, tho 
author, though at times in disagreement with modern conclusions, 
often penetrates with clear-minded energy to first cauecs or perceives 
indications that were not recognized ns true by many observers until 
years later. Justice can only bo dono this most instructive chapter by 
consulting tho original. 

In 1803 Dr, Horatio 0, Wood, Jr,, published in The American 
Journal ok the Medical Sciences a report of eight cases affected 
by heat, soven of which died; a ninth caso that died is recorded in 
tho hospital records, nnd was probably not under Dr, Wood's care. 
IIo expresses bis belief that beat produced different classes of cases 
called sunstroke, but bo bad observed only tho fatal variety which ho 
lmd reported. Dr. Wood is tho first of tho staff of tho Pennsylvania 
Hospital to publish thermometrio observations of his cases, hut tho first 
reports of this character aro those of Dr, Dowler. Tho maximum tem¬ 
perature observed by Dr. Wood during life was 109.76° F., but ono 
hour after death tho temperature of 110.76° F. was recorded in ono case. 

Dr. Wood’s report Is still unique in its wealth of post-mortem notes. 
In tho six autopsies recorded the following observations were most 
constant. None hut tho slightest congestion of brain, meninges, nnd 
lungs, although tho meningeal nnd pulmonary veins wore loaded with 
blood. Tho blood whs dark, fluid, tending to acid reaction and not to 
coagulate. Its microscopical examination in ono case is tho first 
recorded in this disease. Tho red globules were found “ a littlo more 


• Pirrie. Insolation, Sunstroke, or Coup de Soldi. Lancet, May 20,1859. , 
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opaque than normal, and aggregated in rouleux and masses. No 
abnormal proportion of white corpuscles.” 11 The heart was In all cAses 
rigidly contracted. The veins were surcharged with blood.” In this, 
ns in other diseases, ecchymoses are characteristic of altered blood. 
The pathognomonic po 3 t-mortem results of fatal blood disorders are 
like thoso of sunstroke; “alteration and destruction of the craais of 
the life fluid, without structural changes in the solids.” 

Ho states that alterations in the blood produced by heat are respon¬ 
sible for tho cerebral symptoms observed, that death is brought on by 
1 033 of power in the central nervous system, and he substitutes thermo- 
lnemia, or 11 thermic fever,” ns tho name of the condition in place of 
sunstroke. The name thermic fever is an advance in specific termin¬ 
ology, becauso tho first word accurately gives tho cause of tho trouble, 
and tho latter word states the condition resulting from tho cause; the 
two words combined limit their application to tho grave form of bodily 
effects from heat which is accompanied by an elevation of temperature 
that tends to tho extreme. He condemns the prejudice against drink¬ 
ing water, and urges tho ingestion of fluids, bccauso the blood has 
been deprived of its serum, it may be by pints, through tho action of 
tho perspiratory glands. He acknowledges treatment to have been futile 
in bis hands, and quotes and suggests Taylor's’ recommendation of cold 
affusions ns practised in India. 

An analysts of Ur, Wood’s reports of his cases discovers that cold 
was employed only in the treatment of three, namely: Cases III,, IV. 
and VI, Cases III. and IV,, axillary temperature 109° F,, had ice 
frictions; Caso VI., femoral temperature 104° F., was treated with cold 
affusions, which aggravated the tendency to convulsion* Two of tho cases 
wore intemperato; the other, tomperaturo 109* F„ was sixty years 
of age. The two cases of 109° F, were not brought to the hospital until 
two hours after tho onset of the attack. Tho cases of 104° F. had been 
suffering from the effects of heat four days before admission. These 
wore all unfavorable CAses for treatment, and they all died. 

In 1804 Dr. It. Cresson Stiles 1 published the results of the first experi¬ 
mental “ observations on animals subjected to an elevation of tempera¬ 
ture in various modes, and which presented a series of symptoms very 
closely allied or identical with thoso of sunstroke ns * he* had seen it, 
nml as 'ho 1 found it described by careful observers” These experi¬ 
ments were inspired by the diversity of existing opinion respect¬ 
ing sunstroke, by a desiro to teat the accuracy of the “currently 
rccoived pathology of tho disease,” and with a prejudice in favor of a 
poison on b quality being acquired by the blood. This theory bo credits 

i Unnt, ISAS. 

* Boston Medical and Surgical Journal, 1WI, vol. Ixx. p. 349. 
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to Ur. H. C, Wood, in the publication just summarized. The investi¬ 
gations of Dr. Stiles soon caused him to abandon this theory or rather 
to “ regard the only poisonous property of tho blood to bo its elevated 
temperature.” 

Dr. Wood, in Ids Royhton Prize Rmy, 1872, p. 103, thus concurs 
with Dr. Stiles: ** I believed at that timo(referring to his paper of 
18G3)tlmt tho nervous symptoms wore duo to tho development of a 
poison in tho blood not porceivlng that tho heat itself was the poison. 

His conclusion is formulated in tho titlo of his paper: “ Sunstroke, 
or Paralysis of tho Heart by Heat.” 

Ho reached his conclusions by five classes of experiments; 


Class 1 . u Thoso in which warm-blooded animals were subjected to 
an elevation of temperaturo; tho symptoms they manifested observed, 
and post-mortem appearances noted,” 

Method ^ Tho animals wore either placed in glass bell-jars of suffi¬ 
cient capacity for free respiration—nnd the jar covered and immersed 
in water of 116° R, later rniecd to 120° R—or, held by tho napo of tho 
neck, they were directly immersed in tho heated water. 

Results, Thoy exhibited tho phenomena of sunstroke, and died. 
A hearty meal hastened fatality. Tho sequence of symptoms wero 
restlessness, increased pulse, and respiratory rate, distention of blood¬ 
vessels, slight outcry, coma, primary dilatation of pupil, soon followed 
by Its contraction. Upon contraction of the pupil, subjection to arti¬ 
ficial heat was discontinued. Within a half-hour of tho occurrenco of 
pupil contraction, tho bloodvessels cense to be distended, then cyanosis, 
slowing of tho respiration, convulsions occasionally, nnd death follow. 
The animals directly immersed in water exhibited within fivo minutes 
rigid and permanent contraction of all muscles. 

A utopsy, of immediate perform mice, discovered nbdominnl and thorncio 
temperatures not above 116° R, nnd either tho heart ventricles firmly 
contracted, or permitted tho observation of their contraction within 
ten minutes nfter death. Tho auricles wero distended with blood and 
exhibited fibrillar movements. Neither brain nor lungs woro con¬ 
gested. Tho vemo cavm wero engorged with dark nlltalino blood 
rapidly coagulating. Tho cut heart ventricles wero ncid in rcnction. 
Tho microscopical nppearaiico of the blood was normal, but that of tho 
heart fibres snowed loss of strife. In a few hours henrt rigidity gavo 
way to fhumidity. Putrefaction was soon manifest. Hence, tho prompt 
autopsies rnado by Dr. Horatio Wood discovered henrt contraction, In 
contrast to tho llaccld hearts observed govern! hours nfter death by 
Dr. Pepper. 

Class 2, “ Thoso in which artificial respiration was practised as soon 
as the animal became comntoFO, or the pupil beenmo contracted.” 

Results. Life was not thus prolonged even subsequent to tracheotomy. 
Class 3. “ Thoso in which blood neated to 120° F. was Injected into 
tlio veins of the animal from which it bad been drawn, or in which the 
blood of nn animal perishing from the disease produced by heat was 
injected into tho veins of an animal of tho same species.” 

Results. No toxic symptoms ensued. 

YOI* 121, NO. 5.— AFPTKXnm, 1902. SI 
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(Ji.ash 4. “Those in which it was proved that the muscular system 
of an animal could he paralyzed hy neat while ita nervous system was 
loft intact.” 

Method, “ Tlio reflex actions of animals apparently moribund from 
the effects of heat presented a decided contrast to those of narcotism, 
or exhaustion of tho nervous system.” In cold-blooded animals, on 
account of tho sluggishness of their circulation, the heart Is tho last 
organ to be inlluonced hy a hented liquid. When thrown into water 
of 115° K. all tho muscles of a frog become rigid in a few minutes. In 
partial imniorsioti only tho part immersed is affected. After immersion 
and rigidity of long duration, not only do irritation of distinct nerve 
centros causo convinsioils of the immersed parts, but irritation of nerves 
locally and equally exposed to tho heat that has rendered tho muscles 
of tho part rigid will meet convulaivo response. 

Hence tho nervous system Is less sensitive to heat than the muscular. 

Oi,aks 5’, “ Exi>erimeats on muscular contractility is affected by 
heat.” 

lies nit*. The more viol out tho activity of muscles subjected to heat, 
tho moro promptly did thoy become rigid. While the cut surfaces of 
muscles umdo rigid by heat are decidedly acid, those of animals dying 
of other agencies ( e. g., section of medulla or toxic tetany) are not. 
The nun-striated muscular fibre of arterioles of heat-stricken animals 
would not contract in responeo to cold or galvanism, but intestinal 
poristnlais was well marked. The normnlly contracted pupil of the 
dead frog diluted on immersion in water at 118° F. 

Tho experimental data of the paper was supplemented by clinical 
ami post-mortoni observations on man, and a presentation of existing 
theories of his own. Finally, in tho recapitulation of his experimental 
results arc tho following notes: 

“ A temperature of the blood below 115° F. is sufficient to destroy 
lifo in all vertebrates, and causes phenomena similar to those of sun¬ 
stroke, whilo a temjxsrnturo between 115° F. and 120° F. is sufficient 
to cause rigid contraction and paralysis of the muscles whether con¬ 
nected with or separate from the body of the animal. The more 
violently a muscle is nindo to contract lieforo subjection to heat the 
soonor it becomes paralyzed,” 

I)r, Dowler’s observation of axillary temperature of 112° F. estab¬ 
lishes that the tcmjmraturG of the blood in sunstrokes is sufficient to 
produce paralysis. The dilatation of the capillaries is explicable by 
tho direct effect of the heated blood upon the muscle fibres of tho walls 
of tho arteries and arterioles. Tho cerebral symptoms and the full and 
forcible pulso may bo duo to this dictation. 

“ Tho effect of hented blood upon tho heart is termed paralysis rather 
than exhaustion, beemiso tho heart has been shown to have the power 
of directly paralyzing its muscular tissue, and because in sunstroke the 
first stage, or tlmt of frequent and forcible contraction of the heart, is 
not an essential part of the disease.” 
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This paper uot only confirmed the announcements of Bernard, 
although it docs not allmlo to them, but it also contributed much uow 
kuowledgo which later was largely corroborated by other observers, and 
doubtless helped to inspiro their work. 


In 1800 Dr. George'B. Wood, visiting physician to the Pennsylvania 
Hospital, in the sixth edition of his Practice of Medicine* advocates the 
term heal fever in preference to tho term thermic fever , suggested by 
Dr, Horatio 0. Wood, and of which heat fever is but a translation, 
Hither of these names Dr. George B, Wood prefers to insolntion, etc., 


Receiving ward (North Hoowe) and nunxtroke tent, Pennsylvania Hospital. 
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because the condition in mind though a consequence to heat is not one 
exclusively of solar heat. 

In 1800 Dr. Levick, as he reports in 1868, treated 22 cases in one week ( 
at the hospital (see Graphic and Statistical Chart, in later publication). 
Of 12 cases treated by affusions and entire bath, 7 died. Of 7 rubbed 
with Ice, 0 recovered; 2 of these had temperatures of 109° F. This is 
the first record of a recovery from such elevation of temperature, and it 
apparently mnrks the first fully intelligent application of cold in the 
treatment of heat fever. The earlier uso of general ico frictions 
(p. 611) was to reliovo tho heat of the skin. The treatment by Dr. 
Levick of tho cases occurring in 1806 must have been instanced by his 
appreciation of tho indications of the nowJy discovered pathology of 
this disease, for general refrigeration of the blood, nnd, with equal 
propriety, it might be said of the muscular tissues, but that Dr. Levick 
in the paper next in order of review, refers only to that portion of the 
paper of Dr, Htiles that deals with the blood, nnd makes no allusion to 
his discoveries concerning tho action of heat on muscle. 

In 1868 Dr. Lovick, in tho Pennsylvania Hospital Jleports, vol, i,, 
p. 24, contributes a paper entitled, “ Heat Fever (Sunstroke), 1 ' and 
credits the title of Dr, George IJ. Wood. No allusion is made to 
“ thermic fever,” u title of prior date, coined by Dr, Horatio 0. Wood, 

Tho paper begins ami ends with emphasis on the fact that “ two or 
ranro pathological conditions, very distinct in their phenomena if not 
in their nature, arc often spoken of indiscriminately as ineolnlion or 
sunstroke.” It has two “obvious forms,” and another, of which lie 
says, “surely, it wero an unnecessary refinement to give this disease a 
classification separate from meningitis.” He, therefore, differentiates, 
nnd so clearly as to need no present modification, three forms of lient 
effect: 1. Exhaustion from Heat. 2. Meningitis. 3. Heat Fever . 
Dowlor, in 1841, mado tho same classification with a different termin¬ 
ology, limiting tho oxciting cause to solar heat; whereas, Dr. Levick 
states specifically thnt cither of these forms of heat effect may arise 
from solar or from artificial heat. He also refers to high humidity os 
a strong etiological factor in tho production of pathological results from 
heat, and suggests that the mortality on the “ Liverpool ” in tho Persian 
Gulf was possibly increased by keeping tho decks wet (p. 491). Due 
credit is given tho paper of Dr. Hunt. 

A dotniled clinical history, with notes of autopsy, of microscopical 
examination of tho blood, and of a control experiment with, nml exam¬ 
ination of, tho blood of n healthy individual, is followed by a claim for 
priority in noting the resemblances between tho “phenomena of sun¬ 
stroke and those of an idiopnthio fover.” The claim is supported by 
quotations from tho essay on sunstroke in Tub American Journal 
or tiik Medical Sciences'I860, p. 60, already noted and by a repe- 
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iilion of the pare!lei between the symptoms ami post-mortem appear* 
nncos of heat fever and of typhus fovor as a typo of the idiopathlo 
fevers. The teachings at tho Pennsylvania Hospital of Dra. Gerhard 
and Pcppor that tho ‘‘essential pathology of this diseaso (tho major 
form of heat effect) was to bo found in an altered condition of tho 
blood ” is cited, “ It was but a step furthor to notico tho resemblance 
of tho phenomena to those of an idiopatldo fever.” 

Tho microscopical examination of tho blood is tho third reported in 
this condition, being preceded by that of Dr. H. G\ Wood and also by 
that of Dr, Stiles in his experimental work. Tho negativo observa¬ 
tions of Dr. Stiles nro in agreement with those of Dr, Wood and of 
other investigators of tho appearances of tho blood in this condition, 
I)r. Rovick stands alone in reporting crcnation of tho corpuscles. Tho 
control experiment was made nt his request by Dr, Roland G. Curtin, 
of tho Philadelphia Hospital. Of four ounces of blood taken from a 
healthy woman, and divided into two equal portions, ono was microscop¬ 
ically normal and dotted in twelve minutes. Tho other was gradually 
heated In a sand bath until tlie blood reached a temperature of 120° F, 
“ Tho second portion was gradually heated in a snml bath until tho 
thermometer placed hi it was at 120° F. Under tho microscope, tho red 
corpuscles wore now found to ho about half their usual sizo, shrivelled, 
and cronated, This blood coagulated in fivo mimitos less tlmo tlmu tho 
first portion did. So far then as this proves anything, it would scorn to 
show that while tho vitality of the corpuscles of the blood may be de¬ 
stroyed by heat alone, somothing more than this is required to destroy 
its property of coagulating, when drawn from tho circulation. 

In tho Kmy of 1859, p. 51, already quoted on this point (p. 510 of 
this roviow), Dr. Lovlck expressed his belief in a “ poisoned condition 
of the blood." The following quotation, referring to this point, shows 
a modification of opinion; “Absence of toxic properties would seem to 
lie established by the experiments of Dr. R. Cresson Stiles.” . . . 

It is interesting to recall that Dr, Horatio O, Wood expressed tho samo 
belief in 1803, and, os already stated, recants it in 1872, 

The question of clmngo in theory in treatment indicating tho appli¬ 
cation of cold was raised on pago 511 iu noting tho cases occurring and 
treated in 18G0. Tho following paragraph presents Dr. Tyovick’s view 
on this subject: 

“ Of the modut operandi of ico in these coses, hut littlo need bo said. 
In all probability it acts by its refrigerating properties alone, and yet, 
when the instantaneous effect of a drop or two of wator on tho red 
corpuscle os seen under the microscope is recalled, tho question will 
presont itself, Can there bo any endosmotio action of tho water in theso 
eases which is eagerly seized upon by tho parched blood?" 
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This third paper of Dr, I^ovick is of epochal import, and marks the 
heginniug of intelligent treatment of the conditions considered. 

In 1808, in tho second volume of tho Hospital Reports, Dr. James 
Hutchinson publishes n paper upon the success of one-fourth grain, 
hypodermic doses, of morphine in the control of convulsions in four* 
cases of sunstroke troated at the hospital that year. The injections 
were suggested and given by Dr. Herbert Norris, resident physician. 

In Period IV., 1841-1870, 104 coses of heat effect were received at 
tho hospital, tho mortality being forty-nine. In this epoch marked 
progress was made in the study and treatment of heat effects. Tho 
most notablo events were tho first use of ice-water affusions, by Markoe, 
and of ice applied to tho head, ns noted by Dowler, both in 1841; 
tho publication by Dowler, in the same year, under a different ter¬ 
minology, of tho classification recognized, but not published, by Coudie 
in 1818; tho further classification by Dowler of a meningitic typo; 
the recording by Dowler, in 1845, of tho first thermometric observation 
of hyperpyrexia (113° F.) in the major form of heat effect; the sug¬ 
gestion by Morchead, in 1856, that the pathology of the condition 
dopemled on tho temperature of tho blood being abnormally increased, 
and possibly acting directly on the heart; the first application by 
Darrnch, in 1857, of treatment by general refrigerating friction with 
ico; tho confirmation of Morehcad's “ suggestion M by the experimental 
work of Bernard in 1858-50 and by Stiles in 1864; tho comparison 
of heat offccts with fovors by Levick, in 1859; tho discoveries of tho 
last two observers'of the effects of heat upon muscle aud nerve; 
tho negative microscopical examination of the blood by Wood, in 
1803, and Ids denomination of the major form of heat effect os thermic 
fever; and, finally, the institution of an intelligent use of opium in 
tho control of convulsions by Hutchinson and Norris, in 1868. The 
achievements of tho period reviewed were but preparatory for further 
advances in the period 1841-1870, which will ho presented in a later 
publication. 

i In four cases Is (Mi use of morphine recorded by Hr. Ilnloblnsoit-not sixteen, as staled on 
p. 110, by Dr. IloralloC. Wood, In StinMroke, 



